Primary neuroendocrine carcinoma of the breast is a rare tumor that has been considered special features within conventional breast carcinomas until recently. In this article, we present a case report of a 77-year-old woman with a metastatic grade I primary neuroendocrine carcinoma of the breast that has been growing for seven years. The patient was treated with hormone therapy with good outcome.
Introduction
Neuroendocrine tumors essentially originate in the broncho-pulmonary system and gastro-intestinal tract [1] . These tumors are rare. They account for less than 0, 1% of all breast cancers, and less than 1% of neuro-endocrine tumors [2] [3] [4] . Primary neuroendocrine breast carcinomas (NEBC) have been considered special features within conventional breast carcinomas until recently [5] . These tumors mostly affect elderly patients [4] , and their prognosis is relatively more favorable than the majority of breast cancers [6] . Open Access Library Journal
In this article, we present a case report of a primary NEBC, and a review of the literature related to this histological type. Furthermore, we discuss epidemiological and morphological features and the immunohistochemical profile of these rare tumors.
Case Report
A 77 year old woman with a medical history of hypertension and diabetes presented to the emergency department for dyspnea. Imaging examinations showed a pleural effusion and the closed pleural biopsy revealed the presence of carcinomatous cells.
The patient declared the presence of a mass in the right breast that has been growing for seven years, and clinical examination identified a carcinomatous mastitis (Figure 1 ).
Mammography and ultrasound showed tow voluminous masses, almost occupying the totality of right breast, with speculated margins and satellite lymphadenopathies.
Core biopsy was performed and an atomopathological analysis was in favor of a grade I primary neuroendocrine carcinoma of the breast ( Figure 2 and Figure   3 ). At the immunohistochemical staining, the tumor cells were positive for synaptophys in and CK7 markers, and negative for chromogranin and CK20. 
Discussion
NEBC are a rare entity of breast cancer [2] [3] [4] . In 1947, germanpathologisVolger [7] was the first to describe the existence of neuroendocrine cells in breast tissue and it was not until 1977, when Cubilla and Woodruff [8] reported the first eight cases of primary NEBC.
Since then, this entity is mostly described in the form of small series [5] [6] [9] or as individual case reports [10] [11]. Günhan-Bilgen et al. [9] and Lopez-Bonet et al. [5] found that these tumors represent 0.27% and 0.51% of breast cancer cases respectively. More recently, in Rovera et al.'s report [6] , among 2829 patients who underwent surgery for breast cancer, there were 61 patients with NEBC. According to the WHO, the incidence of NEBC is less than 1% [4] .
These tumors mostly affect elderly patients [4] . In Bonet's report [5] , the median age was 63 years .Only one patient was 35 years old, the rest of the patients were above 50 years old. Rovera [6] reports a mean age at diagnosis of 70 years, and 90.5% of the patients were in menopause. In agreement with previous reports, our patient had 77 years old.
Clinical presentation of NEBC is similar to other breast cancers with no specific sign in their favor. They usually present as a palpable mass in the breast [12] [13]. There has been only one report to date of a primary neuroendocrine carcinoma of the breast with clinical features of inflammatory breast carcinoma [14] , such with our patient.
Reports on NEBC imaging are limited. NEBC appears hypodense on mammography, as round or irregularly shaped masses with variable margins either speculated, indistinct, circumscribed, or obscured [14] . On ultrasonography, such tumors may present as either morphologically irregular solid lesions or lesions with a cystic component, with ill defined margins and increased vascularization [11] . In the present report, the tumor had speculated margins.
These tumors do not have any distinctive characteristics on radiological examination [15] . However, unlike common breast carcinomas, NEBC may appear as sharply circumscribed masses with no associated microcalcifications on mammography mimicking a benign tumor [2] . On MRI, they appear as irregular masses with rim enhancement and malignant kinetic characteristics, and early rapid and delayed washout enhancement [14] .
Because of the lack of specific clinical or radiological features, the diagnosis of NEBC is based on their histological growth pattern and immunohistochemical staining for neuroendocrine markers [16] . NEBC have recently been recognized as a separate diagnostic entity by the WHO. The diagnosis is based on presence of morphologic neuroendocrine features, such as in gastro-intestinal tract, pancreatic or pulmonary neuroendocrine tumors, and neuroendocrine markers should be expressed in more than 50% of tumor cells [4] . In fact, a focal neu- Chromagranine and synaptophysine seem to be the most sensitive and specific markers and they strongly support the diagnosis of NEBC [17] . CD-56 has also been demonstrated to be of value, although it is less specific [18] . In fact, all the NEBC cases in Bonet's report [5] were negative for CD56. The authors suggested that this fact likely relates to the tendency of theanti-CD56 monoclonal antibody to preferentially immunoreact against undifferentiated small cell carcinomas but not against more differentiated neuroendocrine carcinomas.
Other neuroendocrine markers including neuron-specific enolase (NSE) and Leu 7 (CD-57) are also commonly used to evaluate neuroendocrine differentiation in breast carcinomas [18] . In the present report, immunohistochemical staining was positive for synaptophysin and CK7markers, and negative for chromogranin and CK20.
While positivity of hormonal receptors is almost constant, ranging from 90 to nation [18] . In Lee's report [14] , various regimens (six cycles of cicplatin and etoposide, six cycles of docetaxel and three cycles of eribulin) were attempted for advanced stage inflammatory NEBC, however the tumor showed poor response and the patient developed metastatic lesions. Other case reports showed effectiveness of platinum based chemotherapy and endocrine therapy [19] [20] . In agreement with these reports, our patient showed good response to endocrine therapy. However, the optimal treatment strategy remains unclear.
Breast cancer with endocrine component has also been controversial in terms of his clinical outcome. In Rovera's report [6] , 96 patients with NEBC were divided into two groups; the first group was composed of 61 patients with expression of a neuroendocrine marker in more than 50% of neoplastic cells, and the second was composed of 35 patients with expression of neuroendocrine markers in less than 50% of the tumor cells. This study showed a better prognosis in patients with NEBC compared to breast carcinomas with a minor neuroendocrine component and to conventional invasive ductual or lobular cancers.
However, in another study of 74 cases of invasive NEBC of the breast, these cancers were found to have worse clinical outcome compared with age-and stage-matched controls of invasive ductual carcinoma [21] . The 10-year survival of patients with NEBC component is reported to be 87% [6] . Prognostic factors in NEBC seem to not differ from those classically considered in other breast cancer subtypes [5] . Overall survival in these tumors is predicted by tumor size, lymph node status, and proliferation rate as judged by Ki-67 according to Tian et al. [22] . Otherwise, the limited number of NEBC cases in the reported series does not allow establishing significant correlations with specific prognostic factors.
Conclusion
Due to the rarity of the tumors, and their lack of defining clinical and radiological characteristics, the diagnosis of neuroendocrine breast carcinoma remains challenging. Currently, since the optimal treatment protocol is largely undefined, management of this entity should be similar to ductual carcinomas of the breast. Outcome of neuroendocrine breast carcinoma is also unclear. Further studies with careful collection of multicenter data may offer a better understanding of this unusual form of breast cancer.
